INTRODUCTION AND OBJECTIVES: Uropathogenic Escherichia coli (UPEC) is the major causative agent of uncomplicated urinary tract infections (UTIs). UPEC strains carry diverse assortments of virulence factors and a common virulence genotype responsible for urinary tract infection is yet to be defined. We hypothesized that studying patterns of gene expression in patients might identify universal bacterial features that enable uropathogenesis.
METHODS: Using RNA sequencing technology, we examined UPEC gene expression directly in 14 patients presenting with uncomplicated UTI and compared it to the gene expression of identical strains cultured in vitro to mid-exponential stage in filter-sterilized human urine.
RESULTS: Here we identify a common transcriptional program shared by genetically diverse UPEC strains isolated from 14 patients with uncomplicated UTIs. Strikingly, the conserved gene expression program in patients is distinct from one observed during in vitro urine culture of the identical strains. Moreover, regulatory network analysis reveals that drastic downregulation of key metabolic regulons in all 14 UPEC strains facilitates markedly increased expression of translation and replication machinery.
CONCLUSIONS: Taken together, our study identifies for the first time a common thread underlying UTI and illuminates the molecular underpinnings that likely facilitate the remarkably fast growth rate of UPEC that has been previously observed in infected patients. (1) . In murine models, uropathogenic Escherichia coli (UPEC) invades the bladder urothelium and forms intracellular bacterial reservoirs (IBCs) as a key part of the infection cycle. However, UPEC strains had not been previously isolated from the bladder wall of human RUTI patients (2) . The goal of this study was to isolate UPEC strains from bladder wall biopsies of postmenopausal RUTI patients ungergoing cystoscopy with fulguration of trigonitis (CFT) in order to study the virulence factors and adaptations important for effective colonization of the human bladder METHODS: Following IRB approval, bladder biopsies were obtained from consenting women meeting study criteria for antibioticrefractory RUTIs who had elected CFT. Biopsies were obtained in the operating room under anesthesia, placed directly in a solution of 100 ug/mL penicillin and gentamicin, and incubated for >2 hours at room temperature to eliminate extracellular bacteria. Tissue was then washed with sterile 1X PBS three times, homogenized, and plated on Chromagar to culture bacteria. UPEC tissue isolates were obtained from two patients. Swim assays in 3% LB agar were performed on two tissue isolates from each patient as well as the lab E. coli strain DH5a as a control. Motility was recorded 24 and 48 hours postinoculation.
RESULTS: The figure depicts representative swim assay results at 24 and 48 hours post-inoculation for isolates from patients PNK004 (A) and PNK006 (B). All UPEC tissue isolates demonstrated enhanced swimming motility at both 24 and 48 hours post-inoculation compared to the control DH5a E. coli strain.
CONCLUSIONS: Previously, flagella-mediated swimming motility was found to be important for competitive colonization of the murine urinary tract by sepsis isolate CFT073 (3) . In this preliminary study, the UPEC tissue isolates from RUTI patients demonstrated enhanced swimming motility compared to DH5a. These findings suggest that flagella-mediated swimming motility may be an important virulence factor for UPEC during human RUTI. Further work is needed to understand the molecular basis of hypermotility in these isolates.
INTRODUCTION AND OBJECTIVES:
The growing rate of culture-negative cases with clinical manifestation of flare-up of cUTI has led to the advent of novel genomic techniques for urinary microbiome identification. The purpose of the study was to evaluate the clinical utility of three of the most frequently used novel techniques compared to traditional urine culture and sensitivity (C&S).
METHODS: A prospective, feasibility, bi-institutional study was performed in 74 patients with cUTI. Urine samples were obtained trough
